Depressed individuals typically show poor memory for positive events, potentiated memory for negative events, and impaired recollection. These phenomena are clinically important but poorly understood. Compelling links between stress and depression suggest promising candidate mechanisms. Stress can suppress hippocampal neurogenesis, inhibit dopamine neurons, and sensitize the amygdala. We argue that these phenomena may impair pattern separation, disrupt the encoding of positive experiences, and bias retrieval toward negative events, respectively, thus recapitulating core aspects of memory disruption in depression. Encouragingly, optogenetic reactivation of cells engaged during the encoding of positive memories rapidly reduces depressive behavior in preclinical models. Thus, many memory deficits in depression appear to be downstream consequences of chronic stress, and addressing memory disruption can have therapeutic value.
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Encoding and Retrieval in Depression: New Insights into Old Problems
Episodic memory (see Glossary) is disrupted in unipolar depression. Compared with healthy adults, depressed individuals typically show impaired recollection [1], better memory for negative material but worse memory for positive material [2, 3] , and 'overgeneral' autobiographical retrieval [4, 5] . Critically, memory failures are distressing [6] and predict a more severe course of depression [7] , whereas enhancing autobiographical retrieval can relieve depressive symptoms [8] . Moreover, depression has been consistently linked to reduced hippocampal volumes (Box 1) [9, 10] . Given these facts, and considering the relatively advanced understanding of the neurobiology of memory, one might expect the neuroscience of disrupted memory in depression to be well understood.
That expectation, however, is far from realized. Although memory biases play a role in prominent models of depression [11] , there is no detailed neuroscientific account of how encoding and retrieval are affected. However, this picture is changing as overlap between the pathophysiology of depression and the neural processes that mediate encoding and retrieval becomes increasingly clear (Figure 1, Key Figure) . In this context, the role of stress appears paramount. Stress can trigger depressive episodes in humans [12] and chronic stress elicits depressive phenotypes, including memory impairments, in animal models [13, 14] . In this review, we focus on emerging links between specific consequences of chronic stress and particular aspects of memory disruption in depression. We propose that (i) stress-related suppression of adult hippocampal neurogenesis [15] may impair pattern separation at encoding, leading to impoverished recollection; (ii) stress-related inhibition of midbrain dopamine neurons [16] may disrupt the encoding and consolidation of rewarding experiences, resulting in a positive memory deficit; and (iii) stress-related sensitization of the amygdala [14] may underlie exaggerated emotional responses to negative material, contributing to biased retrieval of autobiographical memories. Much of this work is in early stages, and there are many Highlights Unipolar depression is associated with impaired recollection, poor memory for positive events, and enhanced memory for negative events, but the relevant neural mechanisms are poorly understood.
Stress is a common trigger of initial depressive episodes, and chronic stress can suppress hippocampal neurogenesis, inhibit mesolimbic dopamine neurons, and sensitize the amygdala's response to negative information. Animal studies indicate that these three effects of stress can disrupt pattern separation, impair memory consolidation, and promote overgeneralized fear responses, respectively.
We review data indicating that these mechanisms may also explain poor pattern separation, disrupted memory for positive material, and enhanced memory for negative material in depressed adults.
Thus, we propose that memory disruptions in depression are downstream consequences of chronic stress.
